Disseminated intravascular coagulation in association with pig-to-primate pulmonary xenotransplantation.
Profound coagulopathy has been proposed as a barrier to xenotransplantation. Disseminated intravascular coagulation (DIC) has been observed with the rejection of renal and bone marrow xenografts but has not yet been described in pulmonary xenografts. This study examined the coagulation parameters in five baboons that received pulmonary xenografts and one baboon that was exposed to porcine lung during an extracorporeal perfusion. Platelet counts, prothrombin times (PT), and levels of fibrinogen, D-dimers, and thrombin-antithrombin III complex (TAT) were analyzed. In addition, serum levels of plasminogen activator inhibitor-1 (PAI-1), thrombomodulin (TM), tissue plasminogen activator (tPA), and tissue factor (TF) were determined. Hyperacute pulmonary xenograft dysfunction, which occurred within 0-9 hr of graft reperfusion, was associated with clinically evident DIC. This coagulopathy was characterized by thrombocytopenia, decreased fibrinogen levels, elevations in PT, and increases in D-dimers and TAT. Furthermore, transient increases in PAI-1, increases in TM, and increases in tPA were observed in the serum of some but not all recipients. None of the baboons demonstrated measurable increases in soluble TF. Although DIC in renal or bone marrow xenotransplantation develops over a period of days, DIC associated with hyperacute pulmonary xenograft dysfunction develops within hours of graft reperfusion. Thus, the DIC in pulmonary xenotransplantation may represent a unique and/or accelerated version of the coagulopathy observed with renal and bone marrow xenotransplantation.